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ABSTRACT: 

A voice encoding method includes the steps of encoding a first frame that contains 
a plurality of voice data into encoded parameters, locally decoding the encoded 
parameters of the first frame into a second frame, performing a plurality of 
interpolation recovery processes that generate respective frames approximating to 
the first frame by using a frame or frames other than the first frame, comparing 
the second frame with the frames approximating to the first frame generated by the 
plurality of interpolation recovery processes, calculating a signal to noise ratio 
of each of the frames approximating to the first frame by treating the second frame 
as the signal, determining an index number that indicates an interpolation recovery 
process which provides a highest signal to noise ratio, and multiplexing and 
transmitting the index number with the encoded parameters. 
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Burton et al . , "Isolated-Word Speech Recognition Using Multisection Vector 
Quantization Codebooks", Aug. 1985, pp. 837-849, IEEE Transactions on Acoustics, 
Speech and Signal Processing. 

Copperi et al., "CELP Coding for High-Quality Speech at 8 kbit/s", IEEE, 1986, pp. 
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ART-UNIT: 238 

PRIMARY-EXAMINER: Fleming; Michael R. 
ASSISTANT-EXAMINER: Doerrler; Michelle 
ATTY-AGENT-FIRM: Staas & Halsey 



ABSTRACT: 



A speech coding apparatus includes multipliers and prediction filters which 
successively process a plurality of signal vectors obtained from an index 2.sup.M 
and dimension N code book to obtain a reproduced speech signal. Error detectors are 
provided which find the error between the input speech signal and reproduced speech 
signal. Evaluators are also provided which calculate the optimum signal vectors 
giving the smallest errors. The multipliers are connected to a reduced code book, 
which is constituted of n number of code book blocks of index 2.sup.M/n and 
dimension N/n (where n is an integer of two or more) . There are n number of 
multipliers, n number of prediction filters, n number of error detectors, and n 
number of evaluators corresponding to the code book blocks . 
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PRIMARY-EXAMINER: MacDonald; Allen R. 
ASSISTANT-EXAMINER: Doerrler; Michelle 



ATTY-AGENT-FIRM: Staas & Halsey 



ABSTRACT: 



A gain-shape vector quantization apparatus is provided for encoding and decoding, 
to transmit and receive compressed speech signals. A selected plurality of vectors 
are read from a code book based upon an index signal. The vectors are added in an 
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adder and synthesis filtered by a synthesis filter, in either order, to produce an 
output. This output is subtracted from an input speech signal to produce an error 
signal. An evaluation unit produces an index to select the plurality of vectors 
read from the code book memory based on the error signal in order to minimize this 
error signal. The evaluation unit produces gain adjusting signals which can be used 
to adjust gains of the vectors read from the code book. In an encoder, signals 
indicative of the gain adjusting signal and the index signal are transmitted by a 
transmitter of the encoder to send a quantized speech signal to a receiver of a 
decoder. In the decoder, after the signals indicative of the gain adjusting signal 
and the index are received by the receiver of the decoder, an index and gain 
adjusting signal is derived for use to control reading of vectors from a code book 
and gains thereon to reproduce the speech signal. 

15 Claims, 8 Drawing figures 
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ATT Y-AGENT- FIRM: Staas & Halsey 



ABSTRACT: 



A code excited linear prediction (CELP) type speech signal coding system is 
provided, a code vector obtained by applying linear prediction to a vector of a 
residual speech signal of white noise is stored in a code book. A pitch prediction 
vector obtained by applying linear prediction to a residual signal of a preceding 
frame is given a delay corresponding to a pitch frequency and added to the code 
vector. Use is made of an impulse vector obtained by applying linear prediction to 
a residual signal vector of impulses having a predetermined relationship with the 
vectors of the white noise code book. Variable gains are given to at least the 
above code vector and impulse vector, a reproduced signal is produced, and this 
reproduced signal is used for identification of the input speech signal. Thus, a 
pulse series corresponding to the sound source of voiced speech sounds is created. 
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An apparatus for compressing and decompressing speech signals. The encoder or 
decoder comprises a plurality of codebooks each controlling a plurality of indexed 
code vectors for a different frequency band. Each of the codebooks is provided with 
a synthesis filter for reproducing a signal wave shape based on a code vector 
provided by the corresponding codebook. The encoder or decoder further comprises an 



h eb bgeeef 



e 



e ch 



Record List Display 



Page 10 of 12 



adder for computing a sum of signal wave shapes reproduced by the synthesis 

filters. This arrangement can reduce the memory size of each codebook used for an 

encoding or a decoding process and an amount of operations of the encoding or 
decoding process. 
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PRIMARY-EXAMINER: Kemeny; Emanuel S. 
ASSISTANT-EXAMINER: Doerrler; Michelle 
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ABSTRACT: 

Several encoders perform a local decoding of a speech signal and extract excitation 
information and vocal tract information from a speech signal for an encoding 
operation. The transmission rate ratio between the excitation information and the 
vocal tract information are different for each encoder . An evaluation/selection 
unit evaluates the quality of decoded signals subjected to a local decoding in each 
of the encoders, determines the most suitable encoders from among the several 
encoders based on the result of the evaluation, and selects the most suitable 
encoder, thereby outputting the selection result as selection information. The 
decoder decodes a speech signal based on selection information, vocal tract 
information and excitation information. The evaluation/selection unit selects the 
output from the encoder in which the quality of a locally decoded signal is the 
most preferable. When vocal tract information changes little, the vocal tract 
information is not output, thereby allowing for increased quality of information. 
As much of the surplus of unused vocal tract information as possible is assigned to 
a residual signal. Thus, the quality of a decoded speech signal is improved. 
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ABSTRACT: 



CHG DATE=19990617 STATUS=0> A vector quantization encoder and a vector quantization 
decoder compresses and decompresses speech signals, etc. The encoder or decoder 
comprises a plurality of codebooks each controlling a plurality of indexed code 
vectors of a different frequency band. Each of the codebooks is provided with a 
synthesis filter for reproducing a signal wave shape based on a code vector 
provided by the corresponding codebook. The encoder or decoder further comprises an 
adder for computing a sum of signal wave shapes reproduced by the synthesis 
filters. This arrangement can reduce the memory size of each codebook used for an 
encoding or a decoding process and an amount of operations of the encoding or 



decoding process. 
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